Abstract. It was studied the effect of insecticides Neonicotinoids: Mospilan 20 SP-300 g ha , Nurelle D-40 ml ha -1 and Fury 10 EC-100 ml ha -1 on Bruchus pisorum eggs under field conditions during 2011 and 2012. The insecticides were applied at the time of the first egg occurrence on lower pods. It was found that the females of B. pisorum laid more than 60% of the eggs in the form of two eggs clusters. The treatment with Mospilan, Fury, Proteus and Calypso significantly reduced the rate of pea weevil eggs survival compared to control. Mospilan 20 SP (300 g ha -1 dose) had the lowest level of B. pisorum eggs survival (37.7 %) and the highest ovicidal efficacy (51.63 %). From the comparison of the mean pea weevil eggs survival and efficacy, expressed separately for the group of pyrethroid and neonicotinoid insecticides, the neonicotinoid group emerged as significantly more effective.
Introduction
Pea weevil Bruchus pisorum L. is being one of the most serious insect of the spring pea CLEMENT et al., 2000 . Many authors ascertained amount of damage that can cause weevil, witch reducing grain yield more by 40% Damage caused by larvae, are expressed in destroyed much of the grain and part of the embryo. As a result, damaged seeds have low germination and are not suitable for sowing.
Still the main method to control of B. pisorum is the chemical method.
When using a chemical method it is necessary to use effective, selective insecticides with low toxicity to humans and useful fauna.
Although the egg is most vulnerable stage on development of insects, little is known about pea weevil egg susceptibility to insecticides SMITH and SALKELD, 1966 . Known information on this issue is found in the work of Sparks et al. (1993) where the pyrethroid lambda-cyhalothrin; and the carbamate thiodicarb were evaluated for ovicidal activity and effects on octopamine titers in eggs of the tobacco budworm, Heliothis virescens. The aim of this study was to investigate the ovicidal effect of certain piretroids and neonicotinoids on Bruchus pisorum eggs.
Material and methods
The trials were conducted in [2011] [2012] [HORNE and BAILEY, 1991] . The average day temperature was 20.8 and 24. 40C and the relative air humidity-71 and 55 % % respectively in 2011 and 2012 in the day of the treatment.
Immediately after spraying a minimum of 20 pods (1 pod per plant) from two bottom nodes carrying 2-4 eggs (individuals) were chosen on each plot.
These chosen pods were marked (tagged with an identification number) and covered with a pocket from transparent net (avoiding any damage to plants and eggs) to stop further eggs being laid on them.
The number of eggs on the chosen pods and the portion of eggs (individuals) laid in the form of two-egg clusters were recorded.
At the time of ripening the marked pods were picked and then analyzed in the laboratory.
The sum of all larval entries to all seeds per pod was determined individually for each pod.
The entry openings are clearly visible on the round green seeds.
Thus the survival of eggs (+ first instar larvae) was determined on the basis of comparing the recorded number of eggs per pod (immediately after treatment) with the number of larval entry openings per pod (after harvest in the laboratory) for each chosen pod individually.
The pods with only two seeds (and less) were excluded from the assessment.
The obtained data were statistically analysed using the Statgraphics Plus for Windows Ver. 2.1. Software program. Ovicidal efficacy of the insecticides was calculated by the formula of Abbott [ABBOTT, 1925] .
Results and discussion
It is obvious from Table 1 (2 nd columns) that the choice of pods resulted in a small variability among the mean numbers of eggs per affected pod.
It is possible to say that the starting situation was always well-balanced in the trials.
The mean number of eggs (individuals) per assessed pod varied from 3.31 to 3.99 (2011) and from 2.72 to 3.36 (2012).
There were no statistically differences among the variants.
The proportion of eggs (individuals) laid in the form of two-egg clusters varied slightly for the individual treatments in each of the years (from 59.6 to 69.0% in 2011 and from 53.9 to 62.5% in 2012).
The mentioned proportion of eggs compared to single laid eggs was considerably higher.
This means that most of the newly hatched larvae belong to of the couple laid eggs.
The results confirm the preference of females of Bruchus pisorum to lay the eggs in the form of two-egg clusters. This is probably related to the protection of the lower eggs from the stress factors.
According to Seidenglanz SEIDENGLANZ et al., 2006 above eggs serve as a shield and contribute to lower mortality of pea weevil eggs and larvae located directly on the surface of the pods.
In 2011 the results from analyzed samples after harvesting showed that the highest level of pea weevil eggs survival (%) was recorded in the control -70.23%.
There were differences between the untreated control and other treatments.
The treatment with Nurelle D and Calypso was associated with lower percentage of surviving eggs from 62.2 and 59.9% respectively but significant differences compared to control were not found. The efficacy of insecticides was low and unsatisfactory -11.5 and 14.8%. However, significant insecticide effect on the pea weevil eggs was observed in the other treatments.
Mospilan had the lowest rate of Bruchus pisorum egg survival-21.7% and respectively the highest efficacy-69.1%. The obtained results in 2012 were identical to those in 2011, but ovicidal efficacy was significantly lower.
It was found that only the application of Mospilan, Fury and Proteus led to significantly lower rate of pea weevil egg survival (53.7, 57.1 and 60.5%) and the better ovicidal efficacy-34.1, 30.0 and 25.8%.
The differences between Mospilan, Fury and Proteus and the untreated control were statistically significant.
One of the reasons for the lower effect of the insecticides was related to different weather conditions.
The amount of rainfall during the growing season in 2012 was 21.3% higher compared to 2011.
During the second and third decade of June, when the insecticides were applied the amount of rainfall reached 27.2 mm which was 106.6% higher compared to 13.2 mm in 2011.
That explained to some degree the lower efficacy of the insecticides during the second year of the study.
The ovicidal effect of tested insecticides could be influenced by other factors: crop density, position of eggs on the pod in relation to the direction of spraying, the form of the eggs, pea variety and also the prevailing morphological stage of eggs at the time of spraying SMITH 1992 . In the trials (2011 and 2012) the eggs on bottom pods were either at stage 1 or mostly at stage 2 (according to the scale described in Smith SMITH 1992 during the spraying.
Black-spotted eggs (stage 3) were not observed at those times.
The mean data for the period 2011-2012 showed that the treatment with the insecticides decreased the level of pea weevil eggs survival (%).
There were statistically significant differences between the untreated control and Mospilan, Fury, Proteus and Calypso.
Mospilan had the highest ovicidal efficacy (51.63%) followed by Fury (35.08%) and Proteus (27.93%).
As ineffective insecticides were differed Nurele D, Duet.
The separation of the insecticides into two groups: neonicotinoids and pyrethroids showed that a lower level of surviving eggs (51.76%) and higher efficacy (32.24%) average for the period had neonicotinoids ( Table 2) .
The neonicotinoid group emerged as significantly more effective. By analysis of variance regarding to the numbers of weevil egg was established that the factors year and used products had different effects (Table 3 ).
In terms of eggs products had the strongest effect on the average number-62.9% of the total variance of the variants.
The power of influence of years was 33.1% and it is also statistically significant.
There was significant interaction between the products and the conditions of years-АхВ-5.0%. With regard to the fact that the ovipositing activity of B. pisorum females can take about two to three weeks and can shift onto the upper nodes, it is necessary to spray additionally when the first spray timing is derived from the first eggs occurring on pods.
Conclusions
The females of Bruchus pisorum laid more than 60% of the eggs in the form of two eggs clusters.
It was found that among the tested insecticides Mospilan 20 SP (300 g ha -1 dose) had the lowest rate of Bruchus pisorum eggs survival (37.7%) and the highest ovicidal efficacy (51.63%).
From the comparison of the mean pea weevil eggs survival and efficacy, expressed separately for the group of pyrethroid and neonicotinoid insecticides, the neonicotinoid group emerged as significantly more effective.
